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ABSTRACT 
The aim of this study is to determine the therapeutic dose 
and the optimum plasma level of chlorpromazine for treatment of 
acute schizophrenia . Fifty-four patients diagnosed as schizophre-
nia and schizophreniform disorder ( DSM - I IIR ) admitted to the 
· ' psychiatric ward in a teaching hospital in Malaysia were select-
ed for the study.The treatment was started with 300 mg of chlo-
rpromazine daily and the dose was increased forthnightly ti l l 
they improved. The clinical improvement was assessed by BPRS and 
the chlorpromazine plasma level was measured by HPLC method .It 
was found that the most frequently prescribed dose was 500 mg 
perday., 300 mg being the lowest and 900 mg the highest ; the mean 
plasma concentration of chlorpromazine was 67 . 9 ngj ml.There was a 
poor correlation between chlorpromazine dose and plasma level. I t 
is concluded that majority of the acute schizophrenia requi red a 
moderate dose of chlorpromaz i ne and the plasma concentration of 
67 . 9 ng/ ml is within the therapeutic range. 
I -
I 
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INTRODUCTION 
Determination of the lowest effective dose of neurolep-
tic is· regarded as a critical factor in clinical psychiatry. 
~Too low a dose may result in inadequate blood level and the 
drug will be ineffective.Too high a dose not only increases 
side-effect but become less effective especially if the drug 
has therapeutic window resporrse.As yet,no reliable clinical 
assessment available to determine the· optimum dose of neuro 
leptic.Measurement of plasma concentration is th~ ultimate 
choice. 
Control clinical trial had shown that moderate doses 
of neuroleptic ( 500 to 600 mg/day of chlorpromazine or its 
equivalent) were adequate to control acute psychotic episode 
in majority of patients (l).Lind and .Finder(2) found that 
Asian patients required lower dosage of neuroleptic than 
caucasians . , however their finding was disputed by the 
other(3).In clinical practice the tendency to give higher 
dose of neuroleptic than required is common.Survey of 
neuroleptic drug utilization in various part of the world 
showed that many patients were prescribed doses above the 
recommended level,particularly if hign potency drugs were 
used(4,5,6). 
Patients who responded poorly to neuroleptic treatment 
usually end up with a high dose of drug. I n such patient~,the 
1 
neuroleptic doses were often inappropriately raised thereby 
giv~ng . the impression that it was the increase in medication 
that reduced the symtoms when it actually was the passage of 
time on medication. 
The objective of this study is to determine the thera-
peutic dose and optimum plasma level of chlorpromazine for 
treatment of acute schizophrenia in a general psychiatric 
. ~· 
ward. This is a semi-flexible dose -design study ana thereby 
the dosage prescribed is expected to be higher than the 
recommended dose of fixed dose study but lower than the 
f1exible dose design or uncontrolled study 
METHODOLOGY 
The study was conducted in University 
Hospital(USM),Kota Bharu on the east coast of peninsular 
Malaysia. All inpatients diagnosed as schizophrenia and 
schizophren-iform disorder (DSM-IIIR) (7) during the study 
period were selected for the study if they could follow 
the treatment regime.Any cases who had been taking neurolep-
tic in the last t wo weeks were excluded . Patients soci odemo-
graphic and clinical variables were recorded in a standard 
proforma .. 
All t he selected cases was start e d with initial dos e of 
300mg chlorpromazine daily in two divide d dos e.The dose was 
2 
increased by lOOmg in every two . weeks till the patients im-
pro~ed or developed side-effect.Used of other neuroleptic was 
not allowed.Benzhexol was only given when necessary. Night 
.. 
sedation was allowed for not more than five consecutive 
night.Concurrent use of other drugs should be properly docu-
mented . If the drug requirement exceeds the above criter-
ia or the medication need to be increased before two 
weeks,the patients will be automatically discharged from 
••. _, .7 .,. 
the study. 
Blood sample for measurement of chlorpromazine plasma 
level was taken in every two weeks before increasing the dose 
The sample was taken 10-12 after the last dose.At the same 
time patients improvement and side-effect of the drug 
were measured by Brief Psychiatric Rating Scale(BPRS)(8) 
and A Rating· Scale For Extrapyramidal Side Effect(9) respec-
tively.Drug concentration in the plasma was measured by 
HPLC(High-performance liquid chromatography) method. 
3 
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. Results 
Fifty-four patients were included in the study and their biographical information is shown 
in Table 1. The racial distribution parallels that of the population in Kelantan .. More than . 
90% of the patient~ were Malays, 4% :were· Chinese and 2% Indians (Table 1) . 
Race 
. . 
Malay 51 
Chinese 
-
:2 
· Indian ·. 1 
Sex 
Male 36 • • ,_.. • .z • 
Female 18 
Age 
Mean (± SD) 26.48 (7.96) 
Minimum 16 
Maximum 54 
Weight 
Mean(± SD) 53.81 .(14.47) 
Minimum 33 
. 
Maximum 125 
Daily Dose 
(mg/kg) 
Mean (± SD) 10.916 (4.125) ~ 
Minimum 2.4 
Maximum 22.5 
Plasma CPZ 
. (ng/ml) 
Mean(± SD) ~7. 89 . ( ~7 .91) 
Minimum 5.0 ,· 
Maximum 561.5 
Table 1. Demography of Studv P atients 
The most frequently prescribed dose was 500 mg per day, 300 mg being the lowest and 
900 mg the highest (Fig. 1). · 
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··········-·······-························································· ·· : .......................... ( 
Daily Dose {50 mg increments) 
Fig. 1. Histogram Frequency of Daily Doses 
Mean plasma concentration of chlorpromazine (plasma CPZ) obtained was 67.89 but 
many patients had concentrations below the sometimes recommended minimum of 50 
ng/ml (Fig. 2). 
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Fig.2. Scatter of Plasma CPZ {Log Scale. Target Range Shaded) 
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Plasma CPZ correlated poorly with daily doses, both total and in terms of body weight 
(Figs. 3a & 3b ). A wide scatter of plasma CPZ ocurred with any given dos and a · 
prediction is thus not possible. Plasma CPZ however tend to cluster around the regression 
line at"doses below about 15 mg/kg/day. Above that, the increase in concentrations with 
increasing doses occur less proportionately. 
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Fig. 3b. Plasma CPZ As A Function of Daily Dose 
DISCUSSION 
Although the study was a semi-flexible dose design,the 
mean daily dose of chlorpromazine to treat acute schizophre-
nia was within the range of fixed des~ study of 500 to 
600mg perday(l).However the dose was much lower than the 
mean daily dose of chlorpromazine or its equivalent to 
treat schizophrenic inpatients in uncontrolled studies in 
Australia,l126 mg( 4); United States, 2653 mg(S) and 
Spain, 1290 mg( 6). 
-··~ .. .= .,.. 
The· much lower dose of chlorpromazine used in this 
study as compared with the three previous studies were relat-
ed to differences in methodology and sample selection.In this 
study the dose could not be increased before two weeks, 
while the dose of neroleptic in the previous studies were 
deter.mined from the patients clinical state.Majority of the 
patients in this sample were neither aggressive nor 
chronic.Most likely the aggressive patients were excluded 
from the study in the beginning because they could not comply 
with treatment regime. 
As a teaching hospital we were able to select the 
patient for admission.Chronic cases were sent to a nearby 
psychiatric unit in General Hospital.Thus, majority of the 
cases selected for the study were less p~oblematic and ex-
pected to require lower dosage of medication.The other pes 
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sibility was t~e patients might. require less amount of drug 
. . 
due to lower body weight a~ compared with caucasians.Body 
weight for caucasians were generally 30-50% higher than 
Asians. 
The mean plasma concentration of chlorpromazine found 
in this was 67.9ng/ml.This was within the therapeutic range 
of 50 to 300 ng/ml (lO,ll);other workers suggested _a wider 
.•. ,..,. ....... .,. 
therapeutic range of 35-350 ngjml(l2).Poor clinical response 
was associated with both very high (>500 ng/ml) and very low 
(<10 ng/ml) plasma concentration(13).The greatest improvement 
was seen in patients with chlorpromazine plasma of 100-300 
ng/ml(ll)". A few studies attempted to find a therapeutic 
window response of chlorpromazine but so far no concensus was 
reached.The suggested large range of therapeutic response did 
not benef.it the clinician.It was likely that the upper end 
represent drug toxicity while the lower end probably reflex a 
minimal amount of drug necssary to achieve some· therapeutic 
effect.However our study design was not aimed for detecting 
therapeutic window;ideally it should be a fixed dose design 
with adequate treatment period. 
There ·was a poor correlation between chlorpromazine 
dose and plasma level(14).It is most likely that the same 
• 
dosage· of medication will produce different plasma level 
.9 
~/ 
,) 
..... 
.. ~ ~---
and. clinical response in each patient.For example, Alfred-
.son et al (15) found .that the steady-state serum chlorproma-
zine concentration showed a 20-fold variation ·in 25 patients 
receiving chlorpromazine 400 mg daily. As expected.this study 
fonnd the same, especially if the dose was more than 15 
mgfkg. 
Among the factors that may cause the discrepancy bet-
ween dosage and plasma· .level are the. individual pharmacoki-. 
netic variables such as absorption, first-pass effect,enzyme 
induction and bioavailability.According to Dahl(l6),a major 
reason for the interindividual .variation in_plasma level of 
phenothiazine drug was due to large interindividual variation 
in the extent of presystemic metabolism of the drug.These 
factors also explained the difference of dose requirement 
between caucasians and Asians patients. 
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